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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 17 June 2008 have been fully considered but they are 
not persuasive. In the response filed Applicant argues that it would not have been 
obvious to combine Guidash, Pain or Kochi with the Dierickx reference as argued by the 
examiner. Specifically, Applicant argues that Dierickx does not teach applying a voltage 
to a transistor between the photodiode and the reset transistor, and instead teaches 
providing an additional transistor to module a reset transistor. However, Dierickx 
discloses a method for increasing dynamic range of a pixel which can be applied to any 
pixel that has a reset transistor and a memory element (c. 5, II. 53-56). Dierickx further 
explicitly discloses that the reference voltage is applied "to a transistor in between the 
reset transistor and the photodiode" (c. 6, II. 56-59). One of ordinary skill in the art 
starting from the pixel designs of Guidash, Pain and Kochi would realize that the pixels 
already include a transistor which is located between the reset transistor and the 
photodiode (e.g. Guidash, Figure 2a shows a transfer transistor (TG) located between 
the reset transistor (RG) and the photodiode (PG); Kochi, Figure 1 , shows transfer 
transistors (Items 5-1 and 5-2) located between the reset transistor (Item 4) and the 
photodiodes (Items 1-1 and 1-2)). Therefore, since Dierickx discloses a method which 
is not limited to only the 3T pixel cells shown, explicitly states that the reference voltage 
should be applied to a transistor between the reset transistor and the photodiode and 
since both Guidash and Kochi disclose pixel cells which already include such a 
transistor, one of ordinary skill in the art would not find it necessary to add a transistor 
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as argued by Applicant when applying the method of Dierickx to the pixel cells of 
Guidash and Kochi. 

2. With respect to Pain, it is noted that Pain discloses a pixel cell including an anti- 
blooming transistor for removing signal charge directly coupled to the photodiode 
(Figure 2A, Item 62), Dierickx discloses an alternate embodiment in which pulses are 
applied to a transistor in the same configuration as the anti-blooming transistor of Pain 
(Figures 1 , 2 and 11). Therefore, since such a transistor is already provided in the pixel 
cell of Pain, one of ordinary skill in the art would not find it necessary to add a transistor 
as argued by Applicant when applying the method of Dierickx to the pixel cell of Pain. 

3. Applicant further argues that if the voltages taught by Dierickx were applied to a 
4T or 5T circuit, excessive noise would be produced since 4T and 5T designs require 
pulsing of the reset transistor just before the end of the integration period to reset the 
floating diffusion node. However, the method of Dierickx is not incompatible with such a 
driving method. Such a change in readout is merely a function of the pixel cell 
structure, Dierickx discloses a final reset just before the end of integration and shows a 
reset just after readout, however, this is only because the method was illustrated using 

a 3T pixel cell. Since Dierickx discloses that the method may be applied to other pixels 
cells (c. 6, II. 56-59), the exact readout method would necessarily change based on the 
pixel cell to which the readout method is applied. One cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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4. Applicant's arguments with respect to timing of fully turning on the transfer 
transistor and turning on the reset transistor at the end of the integration period have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-5, 8-10, 12-18, 31-36 and 54 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Guidash (US 6,624,850) in view of Dierickx (US 7,106,373) in 
view of Ohkawa (US 2004/01 41 077). 

[claim 1] 

Regarding claim 1 , Guidash discloses a pixel circuit comprising: a transfer 
transistor coupled between an element configured to generate electrical charge in 
response to incident light (Figure 1a, PG) and a column output line (Figure 1, output line 
connected to RSG). However Guidash does not disclose a method for operating the 
pixel circuit as claimed. 

Dierickx discloses a method of operating a pixel circuit comprising: accumulating 
photo-generated charge during an integration period (Figure 5, "signal on node"); 
partially turning on a transistor to remove some of the accumulated photo-generated 
charge (Figure 5, "reference"); turning on a reset transistor during the integration period 
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to remove some of the accumulated charges (Figure 5, "signal on node" and "reset") 
and producing an output signal based on accumulated charges existing at the end of 
the integration period (Figure 5, "signal on node" and "readout moment"). Dierickx 
discloses that the method can be applied to any pixel that has a node with a reset 
transistor (e.g. Figure 1a, RG of Guidash) and a memory element for charge storage 
(e.g. Figure 1a, PG or FD of Guidash) and results in an output which has a double or 
multiple linear slope response. Therefore, it would be obvious to one of ordinary skill in 
the art at the time the invention was made to apply the method of readout to the pixel 
circuit of Guidash so that the Guidash pixel may obtain a double or multiple linear slop 
response. 

Dierickx discloses that a reference voltage should be applied to a transistor 
between the reset transistor and the photodiode (Figure 3; c. 6, II. 55-61), a fixed reset 
voltage is then applied to a reset transistor (Figure 5). It is noted that the transfer 
transistor (TG) of Guidash is coupled between the photodiode (PG) and the reset 
transistor (RG) in the same manner as described by Dierickx. Therefore, it would be 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
reference voltage described by Dierickx to the transfer transistor of Guidash as claimed 
(i.e. turning on the transfer transistor). However, while Guidash in view of Dierickx 
discloses partially turning on a transfer transistor, turning on a resetting transistor and 
producing an output signal, Guidash in view of Dierickx does not does not explicitly 
disclose turning on the reset transistor just before the end of the integration period to 
reset the floating diffusion node and fully turning on the transfer transistor at the end of 
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the integration period to remove all of the accumulated photo-generated charge to the 
floating diffusion node. 

However, such an operation is well known in the art as a common method of 
driving a pixel cell. Ohkawa discloses a similar pixel cell to the pixel cell of Guidash 
(Figure 1 ). Ohkawa discloses a method for reading signals from this type of cell which 
includes resetting the floating diffusion just before the end of the integration period 
(Figure 6A, note FD reset operation just before end of integration period; Paragraph 
0079) and fully turning on a transfer transistor at the end of the integration period to 
remove all of the accumulated photo-generated charge to the floating diffusion node 
(Figure 6A PD->FD Charge Transfer; Paragraph 0080). Therefore, it would be obvious 
to include a reset and transfer operation as described by Ohkawa in the method of 
Guidash in view of Dierickx, since such a reset would allow for the FD node to be set to 
a prescribed value just before transfer and would remove any noise components which 
might have effected the FD value during the integration process, 
[claim 2] 

Regarding claim 2, Dierickx discloses a method wherein the integration period 
includes a plurality of charge removal points (Figure 2 and 11, "reset"; c. 7, II. 15-17). 
[claim 3] 

Regarding claim 3, Dierickx discloses a method wherein the plurality of charge 
removal points each has an associated signal which controls the amount of 
accumulated photo-generated charges removed (Figure 2 and 11, "reset"), 
[claim 4] 
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Regarding claim 4, Dierickx discloses a method wherein each of the associated 
signals has a different signal characteristic from another associated signal such that 
different amounts of charges are removed by each of the associated signals (Figure 2 
and 1 1 , "reset"), 
[claim 5] 

Regarding claim 5, Dierickx discloses a method wherein the signal characteristic 
is a signal pulse amplitude (Figure 2 and 1 1 , "reset"), 
[claim 8] 

Regarding claim 8, Guidash in view of Dierickx disclose a method wherein the 
photo-generated charges are accumulated by a photodiode (Figure 3, Item 32) and the 
act of removing comprises turning on a transfer transistor to remove photo-generated 
charge from the photodiode to a floating diffusion node and turning on a reset transistor 
to remove photo-generated charge from the floating diffusion node (Figures 3 and 5; c. 
6, II. 51-64). 
[claim 9] 

Regarding claim 9, Dierickx discloses a method wherein the reset transistor and 
the transfer transistor are turned on at the same time (Figures 3 and 5; c. 6, II. 51-64). 
[claim 10] 

Regarding claim 10, Guidash in view of Dierickx discloses a method wherein the 
reset transistor is turned on after the transfer transistor is turned on to remove charge 
from the photodiode to the floating diffusion node (Dierickx, Figures 3 and 5; c. 6, II. 51- 
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64; Guidash, Figure 1a). 
[claim 12] 

Regarding claim 12, Guidash discloses a pixel circuit comprising: a transfer 
transistor coupled between an element configured to generate electrical charge in 
response to incident light (Figure 1a, PG) and a column output line (Figure 1, output line 
connected to RSG). However Guidash does not disclose a method for operating the 
pixel circuit as claimed. 

Dierickx discloses a method for operating a pixel circuit, the method comprising: 
accumulating photo-generated charge in a photodiode during a charge integration 
period (Figure 1 1 , "signal on node"); applying a first saturation control signal at a first 
voltage level to a transfer transistor during the integration period to remove some 
accumulated charge from the photodiode to a storage node (Figure 1 1 , "reset"; c. 6, II. 
51-61); applying a second saturation control signal to the transfer transistor during the 
integration period to remove additional accumulated charges from the photodiode 
(Figure 1 1 , "reset"; c. 6, II. 51-61 ) and applying a reset pulse to a reset transistor 
coupled to the storage node each time a first and second saturation control signal is 
applied (Figure 5; c. 6, II. 51-61). Dierickx discloses that the method can be applied to 
any pixel that has a node with a reset transistor (e.g. Figure 1a, RG of Guidash) and a 
memory element for charge storage (e.g. Figure 1a, PG or FD of Guidash) and results 
in an output which has a double or multiple linear slope response. Therefore, it would 
be obvious to one of ordinary skill in the art at the time the invention was made to apply 
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the method of readout to the pixel circuit of Guidash so that the Guidash pixel may 
obtain a double or multiple linear slop response. 

Dierickx discloses that a reference voltage should be applied to a transistor 
between the reset transistor and the photodiode (Figure 3; c. 6, II. 55-61), a fixed reset 
voltage is then applied to a reset transistor (Figure 5). It is noted that the transfer 
transistor (TG) of Guidash is coupled between the photodiode (PG) and the reset 
transistor (RG) in the same manner as described by Dierickx. Therefore, it would be 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
reference voltage described by Dierickx to the transfer transistor of Guidash as claimed 
(i.e. turning on the transfer transistor). However, while Guidash in view of Dierickx 
discloses partially turning on a transfer transistor, turning on a resetting transistor and 
producing an output signal, Guidash in view of Dierickx does not does not explicitly 
disclose turning on the reset transistor just before the end of the integration period to 
reset the floating diffusion node and fully turning on the transfer transistor at the end of 
the integration period to remove all of the accumulated photo-generated charge to the 
floating diffusion node. 

However, such an operation is well known in the art as a common method of 
driving a pixel cell. Ohkawa discloses a similar pixel cell to the pixel cell of Guidash 
(Figure 1 ). Ohkawa discloses a method for reading signals from this type of cell which 
includes resetting the floating diffusion just before the end of the integration period 
(Figure 6A, note FD reset operation just before end of integration period; Paragraph 
0079) and fully turning on a transfer transistor at the end of the integration period to 
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remove all of the accumulated photo-generated charge to the floating diffusion node 
(Figure 6A PD->FD Charge Transfer; Paragraph 0080). Therefore, it would be obvious 
to include a reset and transfer operation as described by Ohkawa in the method of 
Guidash in view of Dierickx, since such a reset would allow for the FD node to be set to 
a prescribed value just before transfer and would remove any noise components which 
might have effected the FD value during the integration process, 
[claim 13] 

Regarding claim 13, Dierickx discloses a second saturation control signal which 
has a smaller voltage than the first saturation control signal (Figure 2 and 1 1 , "reset"), 
[claim 14] 

Regarding claim 14, Dierickx discloses saturation control signals and reset 
signals which are applied concurrently (Figure 5; c. 6, II. 51 -61 ). 
[claim 15] 

Regarding claim 15, Dierickx does not disclose applying the saturation control 
signals before the reset signals. Official Notice is taken that it is well known in the art to 
apply transfer signals before reset signals when removing charge from a photodiode to 
a reset node through a transfer transistor and a reset transistor. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply the saturation control signals of Dierickx before the reset signals to first store 
the signals on the floating diffusion node prior to transferring them to the reset node. 

[claim 16] 
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Regarding claim 16, Dierickx discloses applying a third saturation control signal 
to the transfer transistor at the end of the integration period to transfer accumulated 
charges at the photodiode to a storage node (Figure 2 and 1 1 , "reset"), 
[claim 17] 

Regarding claim 17, Dierickx discloses first, second and third saturation control 
signals which define a segment of the integration period (Figure 2 and 1 1 , "reset"), 
[claim 18] 

Regarding claim 18, the gain of the integration segments defined by Dierickx is 
inherently different given their different integration time periods and voltage levels of the 
respective saturation control signals, 
[claim 31] 

Regarding claim 31 , Guidash discloses a pixel circuit comprising: a photocharge 
collection region (Figure 1a, PG); a floating diffusion region (Figure 1a, FD), coupled to 
a reset node through a reset transistor (Figure 1a, RG); and a transfer transistor, 
coupled between the photocharge collection region and a source follower transistor 
(Figure 1a, TG is between photocharge collection region PG and source follower SIG). 
However, Guidash does not disclose applying saturation control signals as claimed. 

Dierickx discloses a signal controller is configured to apply a first saturation 
control signal at a first voltage level to the transfer transistor to start an integration 
period, to sequentially apply additional saturation control signals to a transfer transistor, 
each of the additional saturation control signals having voltage levels that are 
successively smaller than a prior saturation control signal and to apply a reset pulse to a 
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reset transistor each time additional saturation control signals are applied, wherein the 
signal controller is configured to apply the saturation control signals and the reset 
signals simultaneously (Figures 5 and 1 1 ; c. 6, 1. 51 - c. 7, 1. 17). Dierickx discloses that 
the readout system can be applied to any pixel that has a node with a reset transistor 
(e.g. Figure 1a, RG of Guidash) and a memory element for charge storage (e.g. Figure 
1a, PG or FD of Guidash) and results in an output which has a double or multiple linear 
slope response. Therefore, it would be obvious to one of ordinary skill in the art at the 
time the invention was made to apply the readout to the pixel circuit of Guidash so that 
the Guidash pixel may obtain a double or multiple linear slop response. 

Dierickx discloses that a reference voltage should be applied to a transistor 
between the reset transistor and the photodiode (Figure 3; c. 6, II. 55-61), a fixed reset 
voltage is then applied to a reset transistor (Figure 5). It is noted that the transfer 
transistor (TG) of Guidash is coupled between the photodiode (PG) and the reset 
transistor (RG) in the same manner as described by Dierickx. Therefore, it would be 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
reference voltage described by Dierickx to the transfer transistor of Guidash as claimed 
(i.e. turning on the transfer transistor), 
[claim 32] 

Regarding claim 32, Dierickx discloses application of additional saturation control 
signals which defines an integration portion in the integration period (Figures 5 and 11). 
[claim 33] 
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Regarding claim 33, Dierickx discloses a second saturation control signal at a 
voltage level lower than the first voltage level and defining a second integration portion 
(Figures 5 and 1 1 ; c. 6, 1. 51 - c. 7, 1. 1 7). 
[claim 34] 

Regarding claim 34, Dierickx discloses a third saturation control signal at a 
voltage level lower than the second voltage level and defining a third integration portion 
(Figures 5 and 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 35] 

Regarding claim 35, Dierickx discloses a final saturation control signal at the first 
voltage level after application of the third saturation control signal, the final saturation 
control signal ending the integration period (Figures 5 and 1 1; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 36] 

Regarding claim 36, the gain of the integration segments defined by Dierickx is 
inherently different given their different integration time periods and voltage levels of the 
respective saturation control signals, 
[claim 54] 

Regarding claim 54, Guidash discloses a pixel circuit comprising: a photo sensor 
which accumulates charge during an integration period (Figure 1a, Item PG), a transfer 
transistor (Figure 1a, Item TG) and a reset transistor (Figure 1a, Item RG). However 
Guidash does not disclose a method for operating the pixel circuit as claimed. 

Dierickx discloses a method of operating a pixel circuit comprising: accumulating 
photo-generated charge during an integration period (Figure 5, "signal on node"); 
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partially turning on a transistor a plurality of times to remove some of the accumulated 
photo-generated charge (Figure 5, "reference"); turning on a reset transistor during the 
integration period to remove some of the accumulated charges, wherein the reset 
transistor is turned on a number of times corresponding to the plurality of times the 
transfer transistor is partially turned on during the integration period (Figure 5, "signal on 
node" and "reset"; Figure 7; c. 6, 1. 51 - c. 7, 1. 4; note that pulses may be used to turn 
on the reference transistor) and producing an output signal based on accumulated 
charges existing at the end of the integration period (Figure 5, "signal on node" and 
"readout moment"). Dierickx discloses that the method can be applied to any pixel that 
has a node with a reset transistor (e.g. Figure 1a, RG of Guidash) and a memory 
element for charge storage (e.g. Figure 1a, PG or FD of Guidash) and results in an 
output which has a double or multiple linear slope response. Therefore, it would be 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
method of readout to the pixel circuit of Guidash so that the Guidash pixel may obtain a 
double or multiple linear slop response. 

Dierickx discloses that a reference voltage should be applied to a transistor 
between the reset transistor and the photodiode (Figure 3; c. 6, II. 55-61), a fixed reset 
voltage is then applied to a reset transistor (Figure 5). It is noted that the transfer 
transistor (TG) of Guidash is coupled between the photodiode (PG) and the reset 
transistor (RG) in the same manner as described by Dierickx. Therefore, it would be 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
reference voltage described by Dierickx to the transfer transistor of Guidash as claimed 
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(i.e. turning on the transfer transistor). However, while Guidash in view of Dierickx 
discloses partially turning on a transfer transistor, turning on a resetting transistor and 
producing an output signal, Guidash in view of Dierickx does not does not explicitly 
disclose turning on the reset transistor after the transfer transistor is partially turned on 
for a last time in the integration period to reset the floating diffusion node and fully 
turning on the transfer transistor to transfer the accumulated photo-generated charge to 
the floating diffusion node at the end of the integration period.. 

However, such an operation is well known in the art as a common method of 
driving a pixel cell. Ohkawa discloses a similar pixel cell to the pixel cell of Guidash 
(Figure 1 ). Ohkawa discloses a method for reading signals from this type of cell which 
includes resetting the floating diffusion just before the end of the integration period (i.e. 
after the last time the transfer transistor is partially turned on; Figure 6A, note FD reset 
operation just before end of integration period; Paragraph 0079) and fully turning on a 
transfer transistor at the end of the integration period to remove all of the accumulated 
photo-generated charge to the floating diffusion node (Figure 6A PD->FD Charge 
Transfer; Paragraph 0080). Therefore, it would be obvious to include a reset and 
transfer operation as described by Ohkawa in the method of Guidash in view of 
Dierickx, since such a reset would allow for the FD node to be set to a prescribed value 
just before transfer and would remove any noise components which might have effected 
the FD value during the integration process. 
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7. Claims 6 and 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Guidash (US 6,624,850) in view of Dierickx (US 7,106,373) in view of Ueno (US 
6,342,920). 
[claim 6] 

Regarding claim 6, Dierickx does not disclose a signal characteristic which is a 
pulse width. Ueno discloses a similar method in which a portion of a charge amount is 
removed by using transfer signals and further discloses that the signals can have 
different pulse widths (c. 4, II. 29-49; Claims 9 and 10). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to vary a 
pulse width of the signals of Dierickx as an alternate art recognized method for 
controlling the amount of charge to be removed, 
[claim 7] 

Regarding claim 7, Dierickx does not disclose a signal characteristic which is a 
pulse width and pulse amplitude. Ueno discloses a similar method in which a portion of 
a charge amount is removed by using transfer signals and further discloses that the 
signals can have different pulse widths (c. 4, II. 29-49; Claims 9 and 10). Ueno further 
discloses that varying the pulse amplitude can control the amount of charge removed (c. 
4, II. 29-49). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to vary a pulse width and amplitude of the signals of 
Dierickx as an alternate art recognized method for controlling the amount of charge to 
be removed. 


Application/Control Number: 10/685,792 Page 17 

Art Unit: 2622 

8. Claims 24-30 and 43-53 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kochi (US 9,947,088) in view of Dierickx (US 7,106,373). 
[claim 24] 

Regarding claim 24, Kochi discloses a pixel circuit including a first photodiode 
(Figure 1, Item 1-1), a second photodiode (Figure 1, Item 1-2), a first transfer transistor 
coupled to the first photodiode (Figure 1 , Item 5-1 ) and a second transfer transistor 
coupled to the second photodiode (Figure 1 , Item 5-2). Kochi further discloses first and 
second charge integration periods for the first and second photodiodes as is evidenced 
by the TX1 and TX2 control signals in Figure 3. However, Kochi does not disclose 
applying saturation control signals as claimed. 

Dierickx discloses a method wherein a photo-generated charge is accumulated in 
a photodiode during a charge integration period (Figure 1 1 , "signal on node"), a first (or 
second) saturation control signal is applied to a transistor to remove some accumulated 
charge from the photodiode and applying a third (or fourth) saturation control signal to 
the anti-blooming transistor to remove additional accumulated charges from the 
photodiode (Figure 1 1 , "reset" and "signal on node") and applying a reset pulse to a 
reset transistor coupled to the storage node each time the saturation control signal is 
applied (Figure 5, c. 6, II. 51-61). Dierickx discloses that such a method obtains a large 
dynamic range (c. 1, II. 13-16). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the method of 
Dierickx to the pixel circuit of Kochi to obtain images with a large dynamic range. 
Dierickx discloses that the saturation control signals can be applied to a transistor 


Application/Control Number: 10/685,792 Page 18 

Art Unit: 2622 

between the reset transistor and the photodiode (c. 6, II. 51-61), Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply the saturation control signals of Dierickx to the transfer transistors of Kochi 
since the transfer transistors are between the photodiode and the reset transistor. It 
would further be obvious to use first, second third and fourth control signals applied to 
the first and second transfer transistors as claimed to increase the dynamic range for 
photodiode 1-1 and 1-2 of Kochi. 
[claim 25] 

Regarding claim 25, Dierickx discloses using multiple saturation control signals 
which decrease in voltage (Figure 1 1 , "reset"), Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to make the third 
saturation control signal a lower voltage than the first saturation control signal and the 
fourth saturation control signal a lower voltage than the second saturation control signal 
as claimed, 
[claim 26] 

Regarding claim 26, Dierickx discloses saturation control signals and reset signals 
which are applied concurrently (Figure 5; c. 6, II. 51-61). 
[claim 27] 

Regarding claim 27, Dierickx does not disclose applying the saturation control 
signals before the reset signals. Official Notice is taken that it is well known in the art to 
apply transfer signals before reset signals when removing charge from a photodiode to 
a reset node through a transfer transistor and a reset transistor. Therefore, it would 
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have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply the saturation control signals of Dierickx before the reset signals to first store 
the signals on the floating diffusion node prior to transferring them to the reset node, 
[claim 28] 

Regarding claim 28, Dierickx discloses reading out the accumulated charges at the 
end of the integration period (Figure 1 1 , "readout moment"). Kochi discloses reading 
out signal charges from the photodiode by activating a transfer transistor (Figures 1 and 
3), Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to apply a fifth and sixth control signals to the transfer transistor 
as claimed to readout signals from photodiodes 1-1 and 1-2. 
[claim 29] 

Regarding claim 29, Kochi and Dierickx discloses saturation control signals which 
define segments of integration periods for photodiode 1-1 (i.e. a first integration period) 
and photodiode 1-2 (i.e. a second integration period; Kochi, Figure 3; Dierickx, Figure 
11). 

[claim 30] 

Regarding claim 30, the gain of the integration segments defined by Kochi and 
Dierickx are inherently different given their different integration time periods and voltage 
levels of the respective saturation control signals, 
[claim 43] 
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Regarding claim 43, Kochi discloses a pixel circuit comprising: a first (Figure 1, 
Item 1-1) and second (Figure 1, Item 1-2) photocharge collection region; a first floating 
diffusion region (Figure 1), coupled to a reset node through a reset transistor (Figure 1, 
Item 4); a second floating diffusion region coupled to the first floating diffusion region 
(Figure 1 ); a first transfer transistor (Figure 1 , Item 5-1 ), coupled between the first 
photocharge collection region and the first floating diffusion region and a second 
transfer transistor (Figure 1 , Item 5-2), coupled between the second photocharge 
collection region and the second floating diffusion region. Kochi further discloses first 
and second charge integration periods for the first and second photodiodes as is 
evidenced by the TX1 and TX2 control signals in Figure 3. However, Kochi does not 
disclose applying saturation control signals as claimed. 

Dierickx discloses a system wherein a photo-generated charge is accumulated in 
a photodiode during a charge integration period (Figure 1 1 , "signal on node"), a first (or 
second) saturation control signal at a first voltage is applied to a transistor to start an 
integration period and remove some accumulated charge from the photodiode and 
applying additional saturation control signals at a lower voltage to the anti-blooming 
transistor to start additional integration periods and remove additional accumulated 
charges from the photodiode (Figure 1 1 , "reset" and "signal on node") and applying a 
reset pulse to a reset transistor coupled to the storage node each time the saturation 
control signal is applied (Figure 5, c. 6, II. 51-61). Dierickx discloses that such a system 
obtains a large dynamic range (c. 1, II. 13-16). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to apply the method of 
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Dierickx to the pixel circuit of Kochi to obtain images with a large dynamic range. 
Dierickx discloses that the saturation control signals can be applied to a transistor 
between the reset transistor and the photodiode (c. 6, II. 51-61), Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply the saturation control signals of Dierickx to the transfer transistors of Kochi 
since the transfer transistors are between the photodiode and the reset transistor. It 
would further be obvious to use saturation control signals applied to the first and second 
transfer transistors as claimed to increase the dynamic range for photodiode 1-1 and 1- 
2 of Kochi. 

[claims 44 and 49] 

Regarding claims 44 and 49, Dierickx discloses application of additional 
saturation control signals which defines an integration portion in the integration period 
(Figure 11). 
[claim 45 and 50] 

Regarding claim 45 and 50, Dierickx discloses a second saturation control signal 
at a voltage level lower than the first voltage level and defining a second integration 
portion (Figure 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 46 and 51] 

Regarding claim 46 and 51, Dierickx discloses a third saturation control signal at 
a voltage level lower than the second voltage level and defining a third integration 
portion (Figure 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 47 and 52] 
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Regarding claim 47 and 52, Dierickx discloses a final saturation control signal at 
the first voltage level after application of the third saturation control signal, the final 
saturation control signal ending the integration period (Figure 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 48 and 53] 

Regarding claim 48 and 53, the gain of the integration segments defined by 
Dierickx is inherently different given their different integration time periods and voltage 
levels of the respective saturation control signals. 

9. Claims 19-23 and 37-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pain et al. (US 7,002,626) in view of Dierickx (US 7,106,373). 
[claim 19] 

Regarding claim 19, Pain discloses a pixel circuit (Figure 2A) including a transfer 
transistor coupled between a photodiode and a column output line(Figure 2A, Item 56) 
to which voltages are applied to readout image signals (Figure 3A-3D, TX) and an anti- 
blooming transistor (Figure 2A, Item 62) to which voltages are applied to remove signal 
charge (Figure 3A-3D, TX2). However, Pain does not disclose applying saturation 
control signals as claimed. 

Dierickx discloses a method wherein a photo-generated charge is accumulated in 
a photodiode during a charge integration period (Figure 1 1 , "signal on node"), a first 
saturation control signal at a first voltage is applied to a transistor to remove some 
accumulated charge from the photodiode and applying a second saturation control 
signal to the anti-blooming transistor to remove additional accumulated charges from 
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the photodiode (Figure 1 1 , "reset" and "signal on node"). Dierickx discloses that such a 
method obtains a large dynamic range (c. 1, II. 13-16). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
method of Dierickx to the pixel circuit of Pain to obtain images with a large dynamic 
range. Dierickx discloses removing accumulated signal charges by applying varying 
voltage pulses to a transistor connected directly to the photodiode (e.g. Figure 1), 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the varying voltage pulses of Dierickx to the anti-blooming 
transistor of Pain to remove accumulated signal charges since the anti-blooming 
transistor is configured in the same way as described in the method of Dierickx. 
[claim 20] 

Regarding claim 20, Dierickx discloses a second saturation control signal that 
has a voltage smaller than the voltage of the first saturation control signal (Figure 1 1 , 
"reset"), 
[claim 21] 

Regarding claim 21, Dierickx discloses reading out the accumulated charges at 
the end of the integration period (Figure 1 1 , "readout moment"). Pain discloses reading 
out signal charges from the photodiode by activating a transfer transistor (Figure 2A, 
Item 56), Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply a third control signal to the transfer transistor as 
claimed, 
[claim 22] 
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Regarding claim 22, Dierickx discloses first, second and third signals which 
defines segments of the integration period (Figure 11). 
[claim 23] 

Regarding claim 23, the gain of the integration segments defined by Dierickx is 
inherently different given their different integration time periods and voltage levels of the 
respective saturation control signals, 
[claim 37] 

Regarding claim 37, Pain discloses a pixel circuit comprising: a photocharge 
collecting region (Figure 2A, Item PG), a floating diffusion region (Figure 2A, Item 54) 
being coupled through a reset transistor (Figure 2A, Item RST) and further being 
coupled to the photocharge collection region through a transfer transistor (Figure 2A, 
Item TX), the transfer transistor being coupled between the photocharge collection 
region and an output line configured to output pixel signal values (Figure 2A) and an 
anti-blooming region for receiving charge from the photodiode collection region (Figure 
2A, Item 64) and an anti-blooming transistor (Figure 2A, Item TX2). However, Pain 
does not disclose applying saturation control signals as claimed. 

Dierickx discloses a system wherein a photo-generated charge is accumulated in 
a photodiode during a charge integration period (Figure 11, "signal on node") and 
saturation control signals at a first voltage to start a first integration period and 
successively smaller voltages are applied during the integration period (Figure 1 1 , 
"reset" and "signal on node"). Dierickx discloses that such a system obtains a large 
dynamic range (c. 1, II. 13-16). Therefore, it would have been obvious to one of 


Application/Control Number: 10/685,792 Page 25 

Art Unit: 2622 

ordinary skill in the art at the time the invention was made to apply the system of 
Dierickx to the pixel circuit of Pain to obtain images with a large dynamic range. 
Dierickx discloses removing accumulated signal charges by applying varying voltage 
pulses to a transistor connected directly to the photodiode (e.g. Figure 1), Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to apply the varying voltage pulses of Dierickx to the anti-blooming transistor of 
Pain to remove accumulated signal charges since the anti-blooming transistor is 
configured in the same way as described in the method of Dierickx. 
[claim 38] 

Regarding claim 38, Dierickx discloses application of additional saturation control 
signals which defines an integration portion in the integration period (Figure 11). 
[claim 39] 

Regarding claim 39, Dierickx discloses a second saturation control signal at a 
voltage level lower than the first voltage level and defining a second integration portion 
(Figure 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 40] 

Regarding claim 40, Dierickx discloses a third saturation control signal at a 
voltage level lower than the second voltage level and defining a third integration portion 
(Figure 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 41] 

Regarding claim 41, Dierickx discloses a final saturation control signal at the first 
voltage level after application of the third saturation control signal, the final saturation 
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control signal ending the integration period (Figure 11; c. 6, 1. 51 - c. 7, 1. 17). 
[claim 42] 

Regarding claim 42, the gain of the integration segments defined by Dierickx is 
inherently different given their different integration time periods and voltage levels of the 
respective saturation control signals. 


Conclusion 

1 0. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Henn whose telephone number is (571)272- 
7310. The examiner can normally be reached on M-F 11-7. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lin Ye can be reached on (571) 272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 


/Timothy J Henn/ 

Primary Examiner, Art Unit 2622 


